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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION 1 ' 

" T ilab,e , Under the provisions of 37 CFR 1 1 36 0) m no event, however, may a reply be timely filed 

ater SIX (6) MONTHS from the mailing date of this communication y 

" IS En f° f reP ', y SPeC<fie r a ?°l e i8 ' 6SS than thirty (30) dayS ' a ^ within the statut0f Y m.n.mum of thirty (30) days will be considered timely 

- If NO period for reply is specified above, the maximum statutory period will apply and will exoire SIX (6) months \ <Z ll t 

- Faiiure to reply within the set or extended period for reply will, ^statute, cause the a PP S communication 

Status 

1)D Responsive to communication(s) filed on 09 December 2002 . 
2a)D This action is FINAL. 2b)E This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle 1935 CD 11 453 O G 213 
Disposition of Claims 

4) D Claim(s) 1-32 is/are pending in the application. 
4a) Of the above claim(s) 13-25 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) H Claim(s) 1-12 and 26-32 is/are rejected. 

7) Q Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 
10)D The drawing(s) filed on is/are: a)Q accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

11 )□ The proposed drawing correction filed on is: a)Q approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

1 3) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 
a)DAII b)D Some*c)D None of: 

1 □ Certified copies of the priority documents have been received. 
2. □ Certified copies of the priority documents have been received in Application No. 



3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
Attachment(s) 

1) 0 Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) Paper No(s) 

2) U Notice of Draftsperson's Patent Drawing Review (PTO-948) 5 ) □ Notice of Informal Patent Application (PTO-152) 

3) U Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) □ other: 
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DETAILED ACTION 

This is a new ground of rejection. Previous office action has been 
withdrawn. 



Claim Rejection? 

Set of Claims: T-S 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless -- 

(e) the invention was described in- 
ir :a e (1) an i a P/ ,ication for P atent > Polished under section 122(b), by another filed in the 

aol^ te r?H efor r h v nvention ^ 

app .canon filed under the treaty defined in section 351(a) shall have the effect under this 
subsection of a national application published under section 122(b) only if the international 

JXK^ftsr™ based on ,he fi,ing of an in ' erna ' iona, rm 

Claims 1, 2, 5, 6 and 8 are rejected under 35 USC 102 (e) as being 
anticipated by Huang et al. (6291288). 



Application/Control Number: 10/178,019 w p 

Art Unit: 2818 ge 3 

Huang et al. disclose a method of forming a dielectric layer on a 
semiconductor device comprising: 

providing a substrate having at least one semiconductor layer; forming a 
first conductive layer 100 over at least a portion of the substrate (col 3, lines 26- 
33); depositing a silicon-containing material from a silicon source (polysilicon) on 
the first conductive layer 100 (col 3, 30-33 ) (Note: it is inherent that exposing 
polysilicon to the air in depositing chamber causes the silicon-containing material 
which is deposited on contact to the surface of the conductive layer 100) ; 

forming the dielectric layer (oxide layer 1 10) by processing the deposited 
silicon-containing material (polysilicon) with a reactive agent selected to react 
with silicon atoms of the deposited silicon-containing material (col 3, 30-33 ). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the "subject matter 
sought to be patented and the prior art are such that the subject matter as a whole would have 
been obvious at the time the invention was made to a person having ordinary skill in the art to 
wh.ch sa.d subject matter pertains. Patentability shall not be negatived by the manner in which 
the invention was made. 



Claims 3, 4 and 7are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Huang et al. (6291288) in view of the remark. 



Application/Control Number: 10/178,019 w 
Art Unit: 2818 ge4 

Huang et al. disclose the silicon-source is from SiH4 but fail to disclose the 
silicon-source is from the group comprising hexamethyldisilazane, 
tetramethyldisilazane. octamethylcyclotetrasilazine, hexamethylcyclotrisilazine, 
diethylaminotrimethylsilane and dimethylaminotrimethylsilane ; the silicon source 
comprises a self limiting hexamethyldisilazane source and the dielectric layer is 
primarily oxide. 

It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to utilize the abovementioned silicon-source because 
it is commonly used to form dielectric layer, since it has been held to be within the 
general skill of a worker in the art to select a known material on the basis of its 
suitability for the intended use as a matter of obvious design choice. In re Leshin, 
125 USPQ416. 



Set of claims: 9-11. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the 
basis for all obviousness rejections set forth in this Office action: 

j .. ( , a) A P 3 ; 6 " 1 " 1 ^ not be obtained though the invention is not identically disclosed or 
described as set forth m section 102 of this title, if the differences between the subject matter 
sought to be patented and the prior art are such that the subject matter as a whole would hav 
7\ t,mC inVenti0 " W3S mad£ t0 a P erS0 " havill g ordinar y skill in the art to 

the t^t™ pertains - Patentabmty sha " not be — * «* — ^ 



Application/Control idbcr: 10/178,019 ^ 
Art Unit: 2818 8 

Claims 9-llare rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Huang et al. (6291288).in view of Nishio et al. (5567661). 

Huang etal. disclose a method of forming a dielectric layer on a 
semiconductor device comprising: 

providing a substrate having at least one semiconductor layer; fabricating 
the semiconductor device proximate to the substrate (col 3, lines 27-33 and fig.l) 
(Note: it is inherent that exposing polysilicon (a silicon-containing material) to the 
air in depositing chamber causes the silicon-containing material which is deposited 
on contact to the surface of the substrate); 

vapor depositing a silicon-containing material over at least a portion of the 
semiconductor device; and 

forming the dielectric layer 1 10 by processing the silicon-containing 
material in a reactive ambient. 

Huang et al. do not disclose a silicon-containing material from a silazane 

source. 

However, Nishio et al. disclose a silicon-containing material comprising a 
silazane (col 2, lines 55-60). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to perform vapor depositing a silicon-containing 
material comprising a silazane over at least a portion of the substrate, as taught by 



Application/Control Number: 10/178,019 ^ 
Art Unit: 2818 Page 6 

Chew et al. in order to obtain the best dielectric constant and reduce current 
leakage. 



Regarding claims 10 and 11, vapor depositing a silicon-containing 
material from a silazane source over at least a portion of the semiconductor device 
is repeated at least once prior to forming the dielectric layer by processing the 
silicon-containing material in a reactive ambient (col 3, lines 27-33). 



Set of claim 12. 

Claim 12 isrejected under 35 USC 102 (e) as being anticipated by 
Huang et al. (6291288). 

Huang et al. disclose a method of forming a dielectric layer comprising: 
providing a substrate having at least one semiconductor layer (col 3, lines 
27-33 and fig. 1); 

vapor depositing a silicon-containing material (col 4, line 4-10) from a self 
limiting silicon source (polysilicon), see column 3, lines 30- 33 over at least a 
portion of the substrate 100; and 

forming the dielectric layer (oxide layer 1 10) by processing the silicon- 
containing material in a reactive ambient at a processing temperature, a processing 
time and a processing pressure selected to result in a desired dielectric constant 
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and leakage characteristics (Note: It is inherent that in order to form the dielectric 
layer the above parameters such as a processing temperature, a processing time 
and a processing pressure are needed ) 

Set of claims: 26-30 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 

that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -- 
(e) the invention was described in- 

n iP a " a PP ,ica ; ion for P atent ' Published under section 122(b), by another filed in the 
United States before the mvention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effect under this 
subsection of a national application published under section 122(b) only if the international 
application designating the United States was published under Article 21 (2)(a) of such treatv in 
the English language; or y 

(2) a patent granted on an application for patent by another filed in the United States 
before the invention by the applicant for patent, except that a patent shall not be deemed filed in 
the United States for the purposes of this subsection based on the filing of an international 
application filed under the treaty defined in section 351(a). 



Claims 26- 29 are rejected under 35 USC 102 (e) as being anticipated 
by Huang et al. (6291288). 

Huang et al. teach a method of forming a dielectric layer comprising: 
providing a substrate having at least one semiconductor layer; depositing a 
silicon-containing material (polysilicon) from a silicon source on at least a portion 
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of the substrate (Note: it is inherent that exposing polysilicon to the air in 
depositing chamber causes the silicon-containing material which is deposited on 
contact to the surface of the conductive layer 100); and forming the dielectric layer 
1 10 by processing the silicon-containing material in a reactive ambient. 

Set of claims: 31-32. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the 
basis for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth ,n section 102 of this title, if the differences between the sub ct matter 
sought to be patented and the prior art are such that the subject matter as a lo e would have 
been obvious at the tune the invention was made to a person having ordinary skill In the art to 

PertainS - Patent3bility Sha " « * ~ b > £ -nVr h 



Claims 31-32 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Chew et al. (6258653) in view of Nishio et al. (5567661). 

Chew et al. disclose a method of forming a dielectric layer comprising: 
providing a substrate having at least one semiconductor layer 12; 
vapor depositing a silicon-containing material (col 3, lines 55-63) over at 
least a portion of the substrate 
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forming a dielectric layerl4 by rapidly thermally nitridizing the deposited 
silicon containing material in a nitridizing agent (col 4, lines 15-30). 

Chew et al. do not disclose a silicon-containing material comprising a 
silazane. 

Nishio et al. disclose a silicon-containing material comprising a silazane 
(col 2, lines 55-60). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to perform vapor depositing a silicon-containing material 
comprising a silazane over at least a portion of the substrate, as taught by Chew et 
al. in order to obtain the best dielectric constant and reduce current leakage. 

Regarding claim 32, depositing a second dielectric layer 16 over the 
dielectric layer 14 (fig. 1). 

When responding to the office action, Applicants' are advice to provide the 
examiner with the line numbers and page numbers in the application and/or 
references cited to assist the examiner to locate the appropriate paragraphs. 

A shortened statutory period for response to this action is set to expire 3 
(three) months and 0 (zero) day from the day of this letter. Failure to respond 
within the period for response will cause the application to become abandoned 
(see M.P.E.P 710.02(b)). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dung A. Le whose telephone number is 703-306-5797. 
The examiner can normally be reached on Monday-Friday 8:00am-5: 30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on 703-308-4910. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 308-7722 for 
regular communications and (703) 308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the receptionist whose telephone number is 
(703) 308-0956. 



Dung A. Le 
Examiner 



